Human epidermal growth factor (EGF) receptor sequence recognized by EGF competitive monoclonal antibodies. Evidence for the localization of the EGF-binding site.
Epitopes recognized by three epidermal growth factor (EGF) competitive monoclonal antibodies, LA22, LA58, and LA90, have been localized to a 14-amino acid region in the extracellular domain of the human EGF receptor. The binding of each of these mutually competitive antibodies to A431 epidermoid carcinoma cells was inhibited up to 87% by EGF. Furthermore, binding to A431 cells was inhibited 100% by the EGF competitive monoclonal antibody 528 IgG. The EGF receptor monoclonal antibody 455 IgG, which recognizes a blood group A-related carbohydrate modification of A431 receptors and does not inhibit EGF binding, did not inhibit the binding of these three antibodies to A431 cells. Antibodies LA22, LA58, and LA90 were unusual in that they bound to recognized denatured and endoglycosidase F-treated antigenic determinants in Western blots. This suggested that the antibodies recognized continuous peptide epitopes. The epitopes for these antibodies were first localized in cyanogen bromide- and V8 protease-generated fragments of a truncated form of the EGF receptor secreted by A431 cells. In experiments with synthetic peptides, all three antibodies were found to bind to the 14 amino acids from Ala-351 to Asp-364 of the mature human EGF receptor. These amino acids are located between the two Cys-rich regions of the extracellular domain of the receptor, and they include an Arg-Gly-Asp-Ser recognition site for adhesion molecule receptors. The homologous sequence in the chicken EGF receptor, which binds mouse EGF with a 100-fold lower affinity than the human EGF receptor, contains four amino acid differences including two in the Arg-Gly-Asp-Ser tetramer. The mutually competitive binding of EGF and antibodies LA22, LA58, and LA90 implied that the amino acids between Ala-351 and Asp-364 participated in the formation of the EGF-binding site of the human EGF receptor.